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[# E] 8 & AR 1L-27 XHASE L A% 40 MK 5 A3 SR A0 dendritic cell, DC )T 2515y B A 5 i & HAE FA AL
Wl ok s IE B (A S E I b 2325 Y A% A, K GM-CSF T4 RAME SR 7 d, TR FRIEE 5 KM AR 0 34 A
T IR AN 4 41 AP IRZE | BT BEZH( 20 ng/ml TNF-o ) JIL-27( 20 ng/ml )#H \IL-27 + TNF-o £H( B U2 A R -4, 10
ng/ml TNF-q + 10 ng/ml 1027 ), FfEIE BHEEWERF 7 d (9 DC B, ARAMAT DC 2 m L3135 F CD1a/CD83
1 CD80/CD86 7K, RT-PCR Kl DC Fmi#a LR TZ & CCRS .CCR7 mRNA FYFEIA , 1R -Gk B4 I SZ U646 DC 3338k [ #h
ST RS BE 7T, Western blotting #3i DC {5 538 % 8 [1 P-STAT1/STAT3 (&4, £ F 1027 20 FIXU40 M 9 1
HiFs T 7 d i DC EISLAY P BIE 25 24 4RE ; DC R TH CD1a 1 CD83 MUPHM:RIA[ (35.75 +4.10)% (52.49 £2.65 )% wvs
(23.29 +4.49)% ,P <0.05 ],CDS0 #il CD86 XL PHM:# k[ (39.06 +1.61 )% (54.10 £0.46 )% vs (22.66 £3.20 )% ,P <
0.05 ] 1L 721k CCR7 mRNA[ 3.98 +0.09 4.75 0. 11 vs 3.09 +0. 18 ,P <0. 05 JF1%; K & H P-STAT1/STAT3 /K1
BB PE ST REZH B S 1 3R, T CCRS mRNAL 0.99 +0.03.0.61 £0.02 vs 1.23 £0.26,P <0.05 1315 & 2 U 0 5 F [ 5 127 4000
WU 20 DC ¥ RT A R T 40 i3 56, BLRE DC 5 T 20 i bE ) 38 fin i3 5, LLOSUAH M X1~ 2 B9 o8 fE T B8 2 1 e .
£ o AN T 127 AT DL E R DA TNF-o 35S A DC 23 AL B, FE 038 DCs 1P ISR 2 D RE, LWL K] AT Ak 5 0% 1L P-
STAT1/STAT3 1558 A 5.
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Promotability and mechanism of IL-27 on differentiation and maturation of
dendritic cells derived from human periperal blood mononuclear cells
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[ Abstract ] Objective: To observe the effect and mechanism of I1.-27 on the morphology and function of human periph-
eral blood mononuclear cell ( PBMC )-derived dendritic cells ( DCs ). Methods: PBMCs were purified from peripheral
blood of healthy adults and incubated with granulocyte/macrophage colony stimulating factor ( GM-CSF ) and interleukin-4
(IL4 ) for 7 days. The DCs were divided into four groups by different stimulatory factors at the fifth day: a negative
group, a positive group ( TNF-oc: 20 ng/ml ), IL-27 group ( 20 ng/ml ) and TNF-a + IL-27 group ( co-cytokines group,
10 ng/ml TNF-o. + IL-27 10 ng/ml ). The morphology of DCs was observed under an inverted microscope at the 7th day.
The expressions of CDla and CD83, CD80 and CD86 on DCs were analyzed by flow cytometry. The mRNA levels of che-
mokine receptors of CCR5 and CCR7 on DCs were analyzed by RT-PCR. The stimulatory ability of DCs on proliferation of
allogeneic T cells was detected by MLR. The proteins of P-STAT1 and P-STAT3 were detected by Western blotting.
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Results: DCs from the IL-27 group and TNF-a + IL-27 group had a typical morphological characteristic of mature DCs af-
ter 7 days. The expressions of co-stimulatory molecules of CDla and CD83 ( [35.75+4.10 1% , [ 52.49 +2.65 1% wvs
[23.29+4.49 ]% , P <0.05), CD80 and CD86 ([ 39.06 +1.61 % , [ 54.10 £0.46 1% wvs [ 22.66 +3.20 1% , P <
0.05 ), chemokine receptor of CCR7 (3.98+0.09, 4.75 +£0.11 vs3.09 £0.18, P <0.05) and the proteins of P-
STAT1/STAT3 on DCs were up-regulated both in the IL-27 group and co-cytokines group compared with the negative
group, while chemokine receptor of CCR5 (0.99 +0.03, 0.61 +0.02 »s 1.23 £0.26, P <0.05 ) was down-regulated.
The proliferation of T cells was improved by DCs from the 1L.-27 group and TNF-o0 + IL-27 group. The tendency was es-
pecially obvious in the co-cytokines group. Conclusion: IL-27 can directly or synergically enhance the differentiation,

maturation and antigen presentation ability of DCs with TNF-a. The mechanism might relate to the activation of P-STAT1/

STAT3 signal transduction pathway.
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1K 35 F 35 [H eBioscience 23 &) F= i, RT-PCR 17 &
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1 THY LB 0. 9% AL HER AKIR A 5, 21k B 40 g
IYESR )2, R 2 100 x g 5.0 30 min, B B2

interleukin-27, dendritic cell; co-stimulatory molecule; chemokine receptor; P-STAT1/STAT3
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YA A1 A AZ A H)Z ), A 10 ml AR BEER K
HhYEY, EIR 1000 x g #5010 min, A VRS 3 K,
FF by F RPMI 1640 SEa R 500 A% E =
1 x10°/ml, 2P F 6 fLEFFEM, 3 ml/fL,37°C 5%
CO, ¥EFEMIEFE 2 h, 35 LB IR A, IF I A i 5%
I BEFR AR R 3 ml,
1.3 DC #¥hsF37

AE AR BE 20 B Ao A GM-CSF( 28 Ji i ¥k i
4100 ng/ml )HT IL-4( 251 e & 50 ng/ml )iFEAT
DC SR, B3R 5 d Ja, BAEEXH R4 Hon GM-
CSF Fll TL-4 #2855 5% 2 d; BH XS FRZH in A TNF-o
( AW N 20 ng/ml ), SR )5 F GM-CSF il 1L4
PREERESE 2 d5IL-27 SEER AN A TL-27( 2 ik J
20 ng/ml ), SR )5 Il GM-CSF F1 IL4 £k 2% 5 5%
2 s BUE LR 2 A TL-27 Fi TNF-o 1L-27 25
W N 10 ng/ml, TNF-q 2 i W Bl 10 ng/
ml ), SR GM-CSF 1 1L4 4k£e3%55 2 d, &4
T37 °C 5% CO, M T 3557, b H 2 40, [F] A
HFTINAHEA F, 5555 7 d I IR R i b 1T
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WS TR 7 d A4 DC, A M % E =
1 x10° /~/ml, PBS Pk 2 ¥, [l B ACKH R 1 5
ZFrCHPUA, B FITC-4t CD83 H1 PE-4 CDla, 1
A —4 R [E A FITC-3t CD80 il PE-HT CD86.
F 4 CHEOEN 30 min, Ji 2 A KN DC 2

B b S V.
1.5 RT-PCR #@] DC & @40 B F & 4k £ 5 F K
Ty kA

B SR I P 42 Y RNA F2 5% 5% M ¢DNA,
P48 CCR5 FEH B L5148 5'-GTTGGACCAAGC-
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TATGCAGGT-3", FiE5 ¥4 5'-GCAGAAGCGTTTG-
GCAATGT-3'; CCR7 R L iE51 48 5'-TCACT-
GTCCTCCAAGCCAG-3', T iiF 51 ¥ 5'-AAACAC-
CACACTCTCCCCTG-3', PCR JZ W 4541 °F : CCRS
994 °C 5 min,95 C 30 5,64 C 45 5,72 °C 1 min,
AT 30 MER, )5 BT 72 CLEAH 5 min; CCR7
994 °C 5 min,95 °C 30 5,61 °C 45 5,72 °C 30 s, ik
£330 MG, TG FET 72 CHEfH 5 min, 5 wl PCR
YT 1. 5% SENREEREIE LUK , LA GAPDH JEHI AR
WZ R, B S T
1.6 RAKS IR B4 &2 DC RIS T e
¥EFH e

FEARFSEERZL ) DC 2% FK (25 pg/ml)
AEFE 45 min S5 AR I BCA M, 5T K E 40 i 4K
1:100.1: 50 J2 1: 10 B9 He 64350 i A 96 FL % 354
o SRR 200 W/ AL, AL 3 AR AL, Hid DC
YRR 1 x 10° /4L 3 152 B f A 200 P 2 B T
], FFLINA MLR I CellTiter 96 AQueous
One Reagent )20 pl, T 37 C.5% CO, %M FEE
1 ~4 h, FABFFRAUE I D, (5, 25 5% 3 FLIgHE £
N T RIS stimulating index, SI ), SI
=( AL D {H - R 4L D A - T 4wl
D1H)/T 4084 D 14,
1.7 Western blotting 2 # | P-STAT1 #= P-STAT3
EG 0 R

WA R SR 245 7 KA DC, ¥ PBS ¥E 3 ¥k, 41
Mo e e B 1, BCA i &, In#AE I, S5
A LA T SDS-PAGE . HL% % PVDF i, ] TT-
BS Beil i 5% WA W5 k3 B0 1 h 23 5 im A et A
P-STATI( 1: 1 000 ##% ) .P-STAT3( 1: 1 000 %% ),
4 CHWFE LR, TTBS PERE 3 WK, N A %56 Z 41
(1:10 000 ),37 CHFFE 1 h, TTBS PRI 3 K5 LALD
HMAGA AR % 45 S AT 40T o
1.8 %itsam

K HI SPSS16. 0 Gt Bla LA » + s /o, 4H
] bl R R PR 3R 7 26 530, LA P < 0.05 B P <
0.01 RREFALIFE L,

2 & B

2.1 1IL-27 2 PBMC &R DC % & fe £ K ag %
&4 DC fE R s Rt B b 7R B B BB T
WELTCIA 22 5. 275 1 R ] DL 2R B AR AR B /N HE5%)
FE ST AT, W BE AR 4G 55 3 DRI I B 41 ifa JE mi 4
P&, FTE AT U /B8 A i AR - TNF-a
FIL-27 &, 2055 7 KA, 20 i R AR ASAR b 431l

RE, BIRANMAREAS I, Anfa it O 2, B
WAE R FELEH, LR A DC B, TL-27 4R
TNF-o + IL-27 4 B 5 TNF-o ZH AR O TE 2520 78
1k.,3 AL A TC I i 25 50 P ) JE 40 40 s e
B SN LN AL N P Y Dl N I S 11 )
TEARMREWEAIIEACE 1), 458 48m,
i 1L-27 AT LA HE DC A R, I FLVSCR /Y 127
5 TNF-o WA & FE PR FIVE AR DC ik .

B 1 IL-27 3t PBMC 3KiE DC( 7 d )FEAEIRME( x 400 )
Fig.1 Effect of IL-27 on morphology of
PBMC-derived DCs( 7 d | x400 )

A: Negative group; B: TNF-a group;

C: IL-27 group; D: TNF-a +IL-27 group

2.2 IL27 Lif DC k@5 F 8 Rk
A A G RO E 2) B, TNF-a 41,1127
ZHA R M N 40 DC 48 ffd % i CD1a/CD83
[(42.76 £3.50 )% (35.74 +4.10 )% .( 52.49 =
2.65)% vs(23.29 +4.49 )% ,P <0.05 ]l CD80/
CD86[ ( 45. 56 + 2. 47 )% .(39. 06 = 1. 61 )% .
(54.10 £0.46 )% vs( 22.66 +3.20 )% ,P <0.05 |3
TR BT A 35 T o 4 v, Ut e TR - 4
CD1a/CD83 [ ( 52. 49 + 2. 65 )% wvs( 42. 76 *
3.50)% , P < 0. 05 ]F1 CD80/CD86[ ( 54. 10 =
0.46 )% vs (45.56 £2.47 )% ,P <0.05 |5 KF
A TNF-o AARH 3G 0. 4278 127 w2 DC 44k
B, FEURE TNF-o f23F DC 43 b R
2.3 IL27 #F DC A @A E F £k 6w
RT-PCR Z554( & 3 )i/~ , TNF-o 41 \1L-27 41 Fil
XA PR 20 DC 2% ifii 44 4k K - 32 & CCR5 mRNA
(0.86 +0.02.0.99 +0.03.0.61 £0.02 vs 1. 23 +0. 26,
P <0.05 7K P [ X) BB i B A%, 1T CCR7 mRNA
(4.14 +0.08.3.98 +0.09.4.75 0. 11 vs 3. 09 =
0. 18, P <0.05 )7KF-BH & 7+ 5 WUAH A PR 7 41 19 A8 1k
AN, HE TNF-a AL 2ZEFHRITHE X
(0.61 £0.02 vs 0.86 £0.02,4.75 0. 11 vs 4. 14 =
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Fig.2 Surface molecules expression of DCs
up-regulated by IL-27
A: Negative group; B: TNF-« group;
C: IL-27 group; D: TNF-a +IL-27 group.
* P <0.05 vs negative group; “P <0.05 vs TNF-o group

2.4 IL-27 3§ 3% DC *F B A¥ 54k T 2m i3 78 69 A ik
AR

WS RN TR 32 7 d B9 DC AE k3l 4
JL, S RIFpSAARSNE I T 40 A R SR 3R 1)
SR, B DC 20 A L 3 v, 1755 R R S D T 240 f 3
B BE 7RG , 5 2 00 38 40 1 5 B R A M AE 1210 b

TR A B R T A S A BE T e kK (P <0.05 ),
TNF-o 28 IL-27 2 AU L R 40 DC 5% T 4
HOTE A RE 1 2 T BT R 4H( P <0.05 ), 1127
4 DC T T 4345 RE ST 5 TNF-o 41 DC JCH]
W25 P>0.05), AN A F41 DC 5% T 40
FE A RE S W B T TNF-o 2H( P <0.05 ).

a*
1

Negative TNF-a  IL-27 TNF-o+IL-27

CCR5 mRNA
BCCR7 mRNA N
k-

mRNA expression
S = N W A LB

B3 IL-27 Eif DC REHLEFZE CCR7 mRNA
M T CCR5 mRNA 7k F
Fig.3 IL-27 up-regulating the chemokine receptor CCR7

mRNA and down-regulating CCR5 mRNA expressedion of DCs

1: Negative group; 2: TNF-a group; 3: IL-27 group;
4: TNF-a + IL-27 group
* P <0.05 vs negative group; P <0.05 vs TNF-o group

F1 DCXEF R4 T 400558 A R IE A
Tab.1 Stimulatory effect of DCs on proliferation

of allogeneic T cells

DC: T
Group
1:100 1:50 1:10
Negative 0.64+0.71 1.53+0.12 3.13+0.08
TNF-« 1.24+£0.32  2.93+0.22" 4.12+0.01"
IL-27 1.35+0.25 2.98+0.18" 4.25+0.08"
TNF-a +IL27 1.62+0.18*%3.37+0.25" 4.80+0.13"%

*P <0.05 vs negative group;” P <0.05 vs TNF-a group

2.5 IL27 LiAZmp A P-STATI #= P-STAT3 K-F
Western blotting Z5 5 &l 4 ) 7w, FAPEXT BR 4 |
TNF-o 41 \IL-27 ZHAHBAIML A 74 DC 1y 5% SR 1
P-STAT1 Fl P-STAT3 HJ7KFAR UK =, LAACAH ffd A
TR TP GRARR,IL27 X DC b i iy
Y ] RE 2 38 2 0% P-STAT1 1 P-STAT3 {5 5 il
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1 P-STAT3 ZBHMFKIX
Fig.4 Expression of proteins of P-STAT1 and
P-STAT3 in DCs up-regulated by IL-27
1: Negative group; 2: TNF-a group;
3. IL-27 group; 4: TNF-a + IL-27 group
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P, IL-27 2H DC #5263k CD1a/CD83 F1 CD80/CD86 .,
WgE 2 kB, B DC AL, DC % CCR7 mRNA
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